Site-directed mutagenesis of Aspergillus niger NRRL 3135 phytase at residue 300 to enhance catalysis at pH 4.0.
Increased phytase activity for Aspergillus niger NRRL 3135 phytaseA (phyA) at intermediate pH levels (3.0-5.0) was achieved by site-directed mutagenesis of its gene at amino acid residue 300. A single mutation, K300E, resulted in an increase of the hydrolysis of phytic acid of 56% and 19% at pH 4.0 and 5.0, respectively, at 37 degrees C. This amino acid residue has previously been identified as part of the substrate specificity site for phyA and a comparison of the amino acid sequences of other cloned fungal phytases indicated a correlation between a charged residue at this position and high specific activity for phytic acid hydrolysis. The substitution at this residue by either another basic (R), uncharged (T), or acidic amino acid (D) did not yield a recombinant enzyme with the same favorable properties. Therefore, we conclude that this residue is not only important for the catalytic function of phyA, but also essential for imparting a favorable pH environment for catalysis.